For manufacturing industries to promote globalization, it is important to optimize the strategic design of supply networks. In early stages of strategic design of global supply networks, with regards to the market strategy (what sale volume of which product to which market) and the manufacturing strategy (production capacity and number of manufacturing facilities), we have to optimize the facility locations. At this point, instead of determining the details of product types and delivery routes, we should focus on minimizing the total cost of the supply networks. After performing a conceivable risk assessment, we determine the locations of manufacturing facilities. In this paper, based on the information that can be learned in early stages of strategy design, we build a model of one-echelon supply network for facility locations design problem with capacity constraints. Next, we perform numerical experiments of the optimization using mixed-integer programming. As a specific example, the manufacturing plant is assumed to supply products to the 43 global markets. Our experiments evaluated the effectiveness of the proposed method with respect to this facility locations design problem.
(4) Fig. 1 The supply network of Factory and the market. Avl j defines the Factory j in Use or Not use. x ij is the supplying products quantity from Factory j to Market i . The combination of Avl j and x ij decides the transportation route of products.
(5) (6) 
(15) Fig. 3 Developed optimal facility location calculation system. This system uses spread sheet for data input and output, and CPLEX to find out the minimum cost combination. We build up this system in our workstation. Table 4 Result of finding minimum cost location Fig. 4 The last 3 years' exchange rate variations. For the exchange risk evaluation, we used the last 3 years' exchange rate variations of Vietnamese Dong (VND), Thai Baht (THB), Indonesian Rupiah (IDR) and Japanese Yen (JPY). This graph shows the variance of the real exchange rate of these four currencies. Table 7 Result of finding minimum cost location (Q=2) Fig. 5 The scenario-based evaluation for the labor cost rise risk. Scenario 1 is the base condition which we did the original numerical experiment. In Scenario 2, labor cost rise up 50% at Da Nang and fall down 50% at Yokohama. In Scenario 3, labor cost rise up 2000% at Da Nang and fall down 75% at Yokohama. Labor cost at Yokohama in Scenario 1 is higher than labor cost at Da Nang in Scenario 3. Table 8 Result of finding minimum cost location (Q=3)
